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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce manufacturing costs and a 
power consumption, and to improve a non-defective rate, in an entire 
system of an active matrix type liquid crystal display device integrating 
a driving circuit. 

SOLUTION: In an active matrix type liquid crystal display device 
integrating a driving circuit, a picture element is divided into sub- 
picture elements and half-tone reproduction (dot area modulation 
display method) is performed according to areas of display regions by 
using video signals corresponding to binary display, and also a data 
signal line driving circuit is composed of a scanning circuit, a latch 
circuit, and a data signal output circuit for optimizing an amplitude of 
an opposed electrode. This eliminates the need for inputting an 
external analog signal and an intermediate voltage, and also makes it 
possible to compose the driving circuit of all digital circuits. Further, 

since the dot area modulation display method increases in the number of the data signal lines which lead to 
an increase in costs for the driving circuit and packaging, the display device is constituted to integrate the 
driving circuit. 
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^v-y ^>isiEi3f*, (n®««jci4« 

So roy — ^««7*J*t5KW^««8W:JBIW»* 

So 

[0 0 9 7] l]2^C^-ri;9^^^7>'^^^ffiV^ 

sr tic**). ^-*fI#*MEfb[E]B&, *5«fctf. j£ltfl 
^§*M&Ie)8&. Si#TU>r«r, f^-^K-Llc. 13— :/n 

[0 0 9 8] :^M-Cfl, P^P^^tf p^^^Fp^m 
^7^ (0 2 8#I) j e»*lffl«BE38&«W (I33 0» 

[00 9 9] — ttlc, K»Ih!»S— 4»ttM?FSJtl£*s 



sclera. ®a*w*^jfett**^*»3te^ife-cfc 
[oioo] m4\^ m&m*<oft^to¥f&<D-w&m 

y*Y — K<z)TN (3^*^-<r y K • * ^) 

«Kft*^o«EfcaiS*oB8«^UfcB|-C*>5. ®4 

wwft»tt*r*i-. *¥&m<Dm&m^mmiz&^x 
iP B ^£iEfbLTv>s<D-e, m«t DMbm?^ en 

So ^rco^m. mb\B\&<Ottm&&'b£<'t2>Zb& 

[oioi] £ <b^, ±«atracffl*^j:?), *tF«h* 
» {^*nM<D&w?ti\c&5&&®a<omm. ** 

[0102] m<^y y v hitt, 

[0 10 3] i5fl ^^t^MtS^^^rH^r 

So |g]5lc*5V>T. ^IhIIS 
(^7b^^) SRt, ^y^[H]g§LAT, (E^IH 
ISTRF, «&R*ilHlKXOR, ^^77 Ib] j& BUFJ; 

9 o y ^ fi-^-c KSfcm» tx W^? $ ns^Vv^flflc 

0^LATX7yf^, 1 TK^TfeatJWW^OlWfe^ 
36S*^P»j»»! F^ ^*5a6@tt T R F -e— «(Ki3l ^ n S o 

ff^SLtCffi^^tbSo 
[0 10 4] w<£><fc5tC, MSlPlfli^^O^— ^ft 
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m&t&^x, m&m&tmftx&mxhz. *fc, & 
fi#v^ % 3- b^v^^o^-rx^/jN^ <tsr tut 

[0105] (mm^m 2) men^ *&m\z&z>T 

[0106] me (a) *5<ttf (b) t^*5v^r, &mm 
s l * ft -jmiraj ess s d £ n a t # 

[g]6 (a) <E>£5tC N ^-^ft^^lblHlKSD^®^ 

(b) (d£?\-^ y*<-*m^mmW)® 

KSDl ^^-(D^-^^f^lgi3b[E]^SD2 ^IC^g 

[0107] i7H, itrfaiii^«^fife^^ 

[0 10 8] Hi 7 (a) *5«fctf (b) ^*5V^Tti, pjfft 
P I XCDgEjgtfV^te, 06 (a) <D*>tf>£ffgCT?fc5 

06 (a) -CM*, €-I«HiSPXi*, ^"^ft^S L 
^#M^^t-gB^J^^TV>6d5, 0 7 (a) 7 s - 

*5?>, 0 7 (b) -m. P^fti-T H y **ttfcBB7U3 
[0109] r^j;?*^ ^iiis^offi&ciaurttfii 

[Olio] t^5-C, o 

n^-rsoicTcp ^^r^ y 7v< 
[0111] ^offisififsa^&-cwt, t*-* 

*\c±$<-F2>b, &&tem^A>X%tj:<ti;Z>1&ti&h 



[0 112] (SS1S<0J&«3) 08tt, #»9HC«<5T 

0fig<o^&#J£^Ufc0-c&£ o 
[0 113] H81C*5^T, *f§-iH&KI&[Hlf&l*, 

(iK^XOR*5j;^y77[Hl^BUF^^ 

[0114] mm^i^Xs $xTxffim£%iW'tz> < > * 
p y ^ft#c k s \cmm LxmjjZfr&'^xm^c x 

MX^ K(B*^W*Ke**t* ^y7TEKBUF^J: 
[oi 15] ffi«Kffl*a*8re«: % 7*— ^fi-^i&io.ktf 

(Dfcfc, f^^fif«^ttaWII[ISrft< 

Tk^FWlWWIW-C+^fcS, Ltf^oT, ItK 

[0116] mn<Di&m4) 091*. «^ci57 

L./c0r£>£ o 

[0117] 0 9 lessor. «l*b^raSr, mtmtmsk 

[0 118] iifittf)/— h^y =2^ic^v^H"Cv>^ 
6tfc7yy*- (®®<^^^o#) j6S«jU$H*S^ 

d^ao-c. y-h7^y^y^7-i'>^ i£ 

[0 119]^Pjm ^ yf7^ hJt^l 5^1 
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[0120] mmcDj^m s) sioit *mwicmz 

[0 12 1] HI 01C*5V>T, *&H«>«c£$**3£1B 

tt»Wtt*K-c*> ?K ^o±lc*9-7>r^ l l fc« 

%Kl 2*3;ttfi803«£l 3&rM£frX^2> 0 fall 
(TJj) Og&l 0 aKf*, ^7fiT--Cfc2»h7y 

h7^y) is. m^m^w^-r^-^m^m <y 
*©a*»i>e)4oT»!i, h** k*— net 

[0 12 2] S4MMI*i3%Ttt. M^^^OliJ®^ 
U y f *W Aft < 46. Vft&o 

lot, R»SBfcig***S«-CMU ^m^^^-^ft 
CiMt^rt^-ei^OT, §BPlB£gMilf^#f3: 
[0 12 3] Sfete 8tr3fi07U-AKIEW»«fei:«a* 

|5JIEi&*fc-m, »8^<51ii*ra*5J:tfIiJ®*We, ^ 

(h i o ictt^Tttsitwfi) (DWLtiL&mc&mik 
-cfca (sorb i y u-AjBB-e i *¥MiBo*a!«afe 

So 

[0124] illlt £4taLKM?-4>ttE-££l** 

»i5««c«^<T/hft<ft« (BllTflttSie) co-C. 
[0 12 5] (^%<o?gtt6) 01 2 (a) *3,tt* 



[ 0 1 2 6 ] m 1 2 (a) iC^Ttt, 

(r) , m (g) . * (b) 0 3fla«Ka»e>«ijftd 

*>5 3«0#III*SPX^?)«o'rv>5 0 

[0127] r o j: 5 teiffisutsr 2 t~rz> zt-e, 
[0128] mm<z>&m&*mmtsitti&. 

fcft©»#^W 3 0 0 ^ m^LT-Cfca r £ 
^a-fe:^tc*5^Tii, 1 4 Ji<^IUlJ^##J 

[0 12 9] ^WftSriH^-tW:, 

[0130] -jj, «fi&<DBatmm&&&2flt<D* o \c 

3^h7^h it^ s 200 : 1T1 2 8-2 5 6 

[0131] Lfc^oT, 8 mi«#^ prie-e^ttte 

[0 13 2] M^7-IM^I^)i 
^tUTti> * (R) (G) •# (B) fc*tJE-t-5 

m&rrZjj&h. isT^ (C) • ^"^V^ (M) -^ai 

(y) m^fis-rsajg^atft^sraauT^jfeift 

[0 13 3] «&iSfe-Cf4, lRffl«JtCttM5V^^^# 
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I 0 1 34] Ufc^oT, 

[oi3 5] —Jj. mi 2 (b) Kfc^-a*, 
msmm®\Bi& sd i tmr-^-^m^mmmms 

b^OJ&X. m\2 (a) i:tt«*oTV>5. r<E>#||& 
fc*S^TWU ^-^W-WftOStttTy^ASISl 2 (a) 

<z>fc^K$^<T2f&{cfc5fca^ J: 9 JMWBft^A' 

So 

[0136] mm<Di&m d imt smsmka** 

[0 13 7] Ml 3(C*5V>T, ^-^ff^-j^lblHl^S 

s d 1 1 m~<D? ! -*m&&mm\E\& sv2t &mwz 

ikmmm&\z-*&^mmisfix^z> 0 ioo 
* (r) , » (g) % w (b) <D3m<Dmmfr 

2:4:8:16:3 2X&Z 6 1S<P$-IiMiR S P 
[0 13 8] £TF. fi(rfaillfe<0^6 i:*ii<DlP®^0 

[0139] mm<D£ mmtoftwm&mmzitti 

9. 6 4^ (2 6 2 1 44^) O^aSpTfEfcfcS. 
[0 14 0] rtu*. Sltl^^i^ny 

[0 14 1] (^Jfi0^1i8) 131 4tt, :«5WU:4fc* 

[0 14 2] 01 4l^*5V>Tr±, fc^llife (a/m) . 
A^$tx5^ft-^com<S:VS I G, ®^m@ if?—* 

U\ ^15 IE V S L - V C OM (SIR 



[0 14 3] g)l 4 \^&htl& £ 9 (C x *|&91<Z>?ftJ|& 
[0 14 4] ttfaM&£«ElfrUfcVM&^fc:ttt. jES 

Jim, &m&x(DW£m\n%<D. 3 w^womiE^^t 

K<o W^© tt 3 « 5 <fc 5 *cf 5 &® A* £ 

t ^xnmmmxnmtotm&zthZo 

[0145] «wctt, ^-*m^§U£ib®R<z>W;ft 

[0 14 6] tfcJ^^2ffi^fc^CD-e, zr—*m^ 

zt&xzzo mmpgmm^mz&^xtes ^-zm^ 

[0147] mm<omm9) mist*. 

[0148] mi 5K*5v>-cri, m^m^si (&/m , 
Ati£ftzm&m*k<ontiLvs ig, u^m® (^-^ 

[0 14 9] HI 5\Z-&btlZ>£ 5{-> 2jc|SW^S^ 
jx5Wit^*VS I G<^>^ti^:S$G^ , ti: , *CV^S 0 Ufc^ 

[0150] z<niz#>, 7*-*m%-mmW)m&(nffi& 

^-C#6o Ell 6(C*3V>T, ^-^m^^dJR^ 
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So 

[0151] £x±<d£?\c^ *mmz£«)^ tr—tm^ 
mmmm&<nm&*m$>X'b%mz-rz> zt&xz z><n> 
x, v^ffi&mjj, mmmmno&x, za^z 

[0152] mi&nmmi o) imt 

[0 15 3] 1^1 7 [^'tv'—^m^mwimmc^^ 

y KOfi^^^MfS IG 11 7tC*5^Tf*. flSS 
»**t5-f ^E»«r*UT, <r-*m*tms Lie 

(Eli 7 -mi ov) -eigib^H. s^co-r 

^-^IMK«ctt^fiK®imff (I17W5V) tfSffc 
[0 15 4] ^<V£?teffil&t-tZ>Zt\Z£ *) , ft^©: 

[oi55] mmoi&M 1 1 ) B 1 8 tt« *KW\Z& 

[0 15 6] Ml 8{Cjol/>Ttt, ft-U^^ bn— /Mn]gg 
CTL (^fc< t^l 0 Vm^-CIK®)^ 

EHSGD^OAafM- (^oy^il^f^/^tl 
^fc*f) I*. V^tV^, 10V£i (+5V/-5V) 

y77»BUF, ^ftWNUBttlBlBG DO/^ 

77^BUFTO^ l 0Vfi^TraB$;h/rv> 

Ftc«. ^B^ibrnjEt-^^T 5 vmaic (+2. 5v 
/-2. 5v> -Jj, fe&mimmmm& 

m£&m%&&mi&mmmz&t>i£x s 1 e vmm (+ 
7V/-9V) asfM&sax-c^s. £<b^> tmnten 
mm8x^tLXo\^ ^(RiiicoMit K&Brtnm 

m^l^^C0 5V (+2. 5 V/- 2. 5V) -c^se 
[0 15 7] 



•f§-iBUEI&[eI*&GDI±, ii ptc v jfeaEigKs 

R£. S^SlHl^LOGt, l/^i/7h0KLS^ x 
y7rlH»BUFtCj:0«j8Sih/CV**. El9tC*5l* 
T\ 3fe*ia*SR*«^feOffl*fll*t^/^^flr*GP 
SirSraiasm^LOG-CSIStftg I^J;D»e> 
(+5V/-5V) f*. U-^/U^ Me] 

(+7V/-9V) ^^-C^$tbS 0 
T> /<v7r®&B\JF&<frl,Xy-hm-%r%kGL&m 

[0 15 8] **W^>***^*eJC*3V^TH:, jfeSEft 
-WftKftlHllSGDflU^/^7^ L S fc^jgE LtV^O 

^-^m^i^ib[E]i^SD<7)A^ifB^-coix^i:(^ 

X2—/U\B\&CTL<DmJdl"<Sl>' : $:%t—XZZ><DX\ WM 

[0159] {mm<oim 12) 120^ 

[0160] 12 oic&^t, ^—^m^mmm^s 
sd 1 t^-o^— #m-%-mmw>®&si)2 t\z.&mis 
^mmw)\B\m\c¥ft?<>mmztix^% 0 100 

i&Xtt, # (R) , m (G) , W (B) C0 3f@^®^ 
2:4:8:16:3 2 "Cfo^ 6 flicO^giJpj^S P X^^ 

[0161] M^i«i6^^i 
[oi6 2] txT. i»ium&<Dtei&6 k&m&^mizo 

[0163] mfe(DBffi 6 <^^el^^e (113) 
*5V>-CH. (RGB^M^-TS 3®^^e>^^) 

SIC. ^^^>^-^it^S L^. ^5K-2o^^- 

l&SDllcTtt^©^ hSr^-CO^-^ft^raKj 

[0 16 4] rnwo, 2~o<ny*—fm%>mmW}®& 
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Mitts tiZo 

[0 16 5] /«£*3, 2-D<D7*—*m*lr&mW)m&^<Dy s 

[0166] mm<omm 13) 02111 

[oi6 7] i2Ki &m<vmm<Dm^mm*tif*kM 

&-tz>Wt^n4 7u—j±) xi 5V%m<Dm^&?f*$o 
t~fz>h<Dxhz> 0 &mm&3m(Dmmm>htezm 
zti&&xn8mm<D&7FL,frxz #v>a^ m%t<D 

[0 16 8] Z<D&\Xn, 8Fgf| (&*<DI"</1<&0^ 
7 t-fZ>) (Ort<DU^3 b Is^/ls 4 M-T 

14tt5) tf>F*9£)l^</U7 (8Pg^|<Dft<Ql"</W3 t 

[0 16 9] 7U-A»^^6t, 

>h7^ hit<o{&^m^m^muxn. yv v*-&b 
&fc-f, *<o£otettmttmctt:z><Dx, zommm 

[0 1 7 03 mm<D]&mi 4) 12211 
%T?Tj7'^hy?xmm£k&^m\zte\<^x. *pm 
mn7F<Dj3m*7F\^tz.mx-bz> 0 

[0171] 1212211 mm-tzm&m (^<dmx\*4 
m) <omm(Dm^mm^^vtci,<Dx^^ s 3^cosm 

^ib^*®^ (8^^tcM^) MfcS^T, 2 9f£ 
fJ3co^£rtT*s5 ib-t-at>O-efc^ 0 ^®^^3^@ol"J 
Piify^ft*^, ^g^-C^8^p(D^L^-C# 

[0172] rooflj-eji 8 Km (^OU^/V-SrO — 
(DMM^X^O. U-</V3 t l"</l>>4<DmX3m<Df%fflm 

^^pjfgir^«9, ^tt, mmmz, 29^ 

^OOW-iA'S: 0~2 8 0^<^l/^;H 4^ 

[0173] ~m^. *r4*?m*m^^ tMi&&&&T 
ten ^(Dmwjfen^wxibZo f^-tfmcxz 



-hfrt;:/h£v^#t£ii £ ^t^#ro;fca 0 
[0174] (nm<Dj&mi 5) 1212 3 n *&w{z& 

[0175] 12123 (a) - (k) H ^I^(D|fffi 
[0 1 7 6] 1212 3Ul;fc5^TH *1\ JSy*m&2 1 

(a) ±\zmm^tc^w^v^^mm2 2 (b) k n 

(c) e :^i/y3yll2 3$: 

b^^y- hi^j^2 4^^i-a (e) o $P>tC x & 

e£ (f) ufc^, iih7^^wy-^FW 

^^WBSi^:*-^) Sr&Ai"* (g, h) 0 ^co 

^^2 7*mmis (i) . h^-/v2 szm 

a (j) L*:«. 7;v^!)A^lg^2 9W 
tk<Dl 7 3 7^f^^^(Dii5©^^^^^^-C#e o 

[0177] fc*s, Sfca^SSWcssv^-cri eio^ 

[0 17 8] ^^i^^/nt^^f^rirlCj; 
[0 17 9] r^i^iitOTfl-CM^t 

[0 18 0] 

[^^o^mi u±<o£?^ *&miz&\,^xttL* 

m&m&mmn. mm\B]&&-mk~rz>zb\z£*), m 
(DwtTFjjmiz&^x, *i%ti:i&=xhfc*m&.£tiZo 
[0181] mw>\B\f&—#m<DT?T<{^by?xm 

2m&^\zttfo^zvktei%&&m^x&^m<Dm 
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[0 18 2] Bp|W»IB^«felJ:J:»)«PKIW^S: 
LTV>5tf>-?, EIK»«*JJ:l5«&*rffia*S/h$</j:»9, 

[oi8 3] *it. T-*m j smmw}\B\&\^ti£tiZ) 

[0 18 4] ^-^fs^igibm^^^-rs^ 
x, tt#*®&<Dm&t*'s!iiik*9 * m&mmcmistz 

[o l 8 5] ^-*m#«U£I&(e]&tt, I^TW 



[0 18 6] ffi«g|»9l^&tcj:9>flffi9g^«r 
«r*-*r 7*-*«#l*^[s]|8©Art«-*o 

iHi^^ai^i^¥— ^tftsot, m^iii^itKu 

[0 18 7] S«IW«l*9tfeK:J:i9>t>nMft9% 
*Sr«fifc-r5&Jiii*o^«iJi2: <fc 9 0jRft$n^ - £ 

[13 2] *&m\ztikzmM>m^mmzmf£^ 
[0 3] *38^^iRs«S*^»^i3v^r, v'^^a 
[E4] Twm&<onm-mmm¥f&<DW&&-rmx3b 
[sis] ^B^t^^^^^gt^^r, ^-**t 

ime] ##Wte«srafi*^8Btc:fev*T, ®^*3<t 

[[3 8] *&wi£&zm&m^mmz&\,^x. <r-?m 

cOggibmBEcD^J$r^i-!3'efeao 
[13 1 0] ^:»W^^:filS^Kft*^««c:*5V^-C. RltS 

[13 1 1 ] V** h^E~ Ktc*5^*»tS^«EE-R 

[13 1 2] ^P^^^^^^B^jo^T, ©^*5 

[i3i 3] *&w\z&z>mM*m7Fmm\z&\,^x. mm& 
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P I X 








S PX 




mmm 


^i-0-c&5o 


PANE L 






COM 








S I G, 


DAT 






SYNC 








DDC 




DC-DC =1 > 




s<— $ 






[Ell 7 J 44B9i(C«eM*^S1tlCd3V^T. 7*—* 


SR 












[SI 8] *»W^«5«»*^««co#*l««:^"rK 


LAT 








TRF 






[hi 9] ^p^(ci^6^^^gi-*5v^T, 


XOR 








BUF 






[^20] *|SW^5^ B ^36fl{C*5V^T, 


OUT 








TRP 






[§21] *55W^«5tt»*^36WJi*3V^, fMSfl 


FRM 








CKS. 


/CKS, C KG 




[022] *»w^s»ts«^*«(c*5v^"c> ^raw 


SPS, 


SPG 






GPS 






[123] *&w\z&zm&m^mm&mf&-rz>m&b 


LOG 




&&[§]& 




LS 






[124] ^3feo*a*^i6ia<o«i*^i4r^i-0"e*) 


& 








CTL 






[02 5] 02 4lC^tt£*^£»-:fettaM£<&rt 










ARY 






[§2 6] fife*<otts*^«e©te<o*««iS:^-rB!-e 


CL 








cs 






1^2 7] &x<D&&m^$iW:iz&vz> j ?-*fe^»m 


sw 






m ®& <om&m & ^-rm t e „ 








[0 2 8] 0 2 7^-T7 :r -^fi-^^ib©^^ilx.^> 


VGEN 


ttMBE&jftsi 




& 








VSH, 


VGH 




[029] feMvm&m&mmc&ftZT-fm^mm 


V S L > 


VGL 




m \s}& <Dm com&m & 0 -c & s 0 


SMP 






[0 3 0] 0 2 9fc*^-^«#»KlblE]IS«riBit.* 


% 








DAC 














AMP 








DEC 








ASW 






gd &&m*mwm 


7" 






®& 


VGS 






SL 7*- 


VGN 







G L K 
SUB «6»ttJ&K 
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[mil 




SIG 



SYNC 



CED- 



PANEL 
COM 



[05] 



[HI8] 



























u 






LAT |* 


1 

J LAT J 




TRF J 7RF ^ 


TRF J TRF J 


XOR "J [ XOR |J j XOR |* 
BUF 1 BUF BUF 

T T T 

sui) sua) ato> ■■ 


^ XOR J 

I 

BUF 

1 

^ 



[09] 




OUT 



jjlTL^.....^_^.... u _Rn^T 



7I/-A 1 



71/-A2 
[132 1 ] 



7L/-A3 



PU-A2 7U-ix4 

W/. 



31 





<2 




Lev»fe=3/8 LeveU4>B Levels Leveb»3/B 

(plua) (mfnus) (plus) (minus) 



LeveW/15 



-20- 



ime] 



[0191 



(a) 



GLi 



(b) 



GLi 



SD 



SLl-1 ,2,3,4 



PDC 



LJ 



SPX1 



SPX2 



SPX3 



SPX4 



SL2-i,za,4 



<200 |im 



SD1 



SL/l-1 ,2.3,4 



PDC 



SPX1 



SPX2 



SPX3 



SPX4 



S 1-2-1,2. 3,4 



4-N 


j < 200 pm 























CKG- 



SPG- 



E — A 



sn 



GPS- 



LOG 



+5V/-5 V 



US 



BUF 



<2L 



J 



J 



+7V/-9V 



12 5] 



CL^ T cs 

sw ~r~ ~r 



GLn 



SLm 



SD2 



[0 2 2] 



Level=3/B Level =4/8 




Level=4/B Levefc=3/8 Levefc=14/29 
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[0 7] 



(a) 



SD 



SLl-1,2.3.4 



PIX 



SL2-iAaa 



GLi 



x 



X 

to 



(b) 



<2gg urn 



GL1 



SD 



SLl -1.2.3.4 



"L _T 5PX2 



PIX 



H5PX4 



SPX1 



SPX3 



S1_2-1.2.M 



< 200 urn 



[128] 



DAT 



^ DAC [ — *4a^^~ 



SYNC 



" | DDC [ - 



a so i 



Q 




PANEL 


O 










COM 



J 
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mi o] 




II 4] 




VCOM 



VSL-VCOM 



jiruiJUinruuinrL 
jinnjuiiuLniuinn 
1 



[02 7] 



CKS- 





SR 






























1 
1 
1 






























1 




LAT 






LAT \* 


LAT *" 


LAT 



| BUF | | BUT | 1 BUF | 

TTT 
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